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�������	
���ก����������� (single stomach) %��ก&	
�'����	(�)�������(�*������ (herbivore) .���//
%����&	(�)��%�� 01���ก�/.��  2.*.�34 �	56 ���  (gall 
bladder) 8����//%����&	(�)��9(�������&�.��5�:�*
��ก )1(�(�)�� ก������ 16�2
��1;ก 16�2
���	 16�2
�
<)=* 16�2
���� :1�%��)	�ก 	(ก>�ก	�5���.�(���%��
�*��
�&.ก��%6���	?��<	��//%����&	(�)�� 0'( 
��/:1���/(*(	 (1) 8��	56���>�ก��/>��*�<	ก���*(� 
:1��A�BC.29.�	 
*		56��*(�>�ก��/(*(	>�%6�)	��%��
�*(�
1��8����	:1�:�D� (2) ����.���//ก���*(�:1�
�A�BC.(�)���).'(	ก�/0	:1�
���ก�����������
%��2� :�*�	'�(�>�ก�������	
���ก&	�'�ก��).�ก�*(�
(�)��>��ก&�%��
*	%���9(�%����&	(�)�� (hindgut-
fermenter) BC��>�:�ก�*��>�ก
���ก�������.%��ก��
).�ก�*(�>��ก&�9C5	?��<	ก������(�)��%����I	�9C5	
.���'�(ก��).�ก�*(�8���J��� :�*<	����	�5	
*	9(�
16�2
�>�.�9	��<)=*:1���)*��16�2
��1;ก:1�16�2
�
<)=*>����	
*	9(�16�2
���	 (ceacum) BC��.�1�กKL�
���	34��1����	 (3) N	��?��<	9(�16�2
���	>�.��(�
��/>6�		.�ก ��'�(��&�.�'5	%��<	ก���A�BC.
��(�)�� 
BC��16�2
���	���	
*	
6�0�=%��9/	ก��).�ก�*(�  

 

�ก&�9C5	(3) BC��ก��).�ก�*(�<	
*	%�����*		�5�/2��<	

���>6��ก.��:1�ก���*�� 
6�)��/����:1�	�5	��//     
ก���*(�(�)��>�01���01C�ก�/��//%����&	(�)��
9(�.�����	(�*��.�ก 8��<	����>�
�.��3�/(�)��
%���(ก��).�ก�*(�(�A*%��/�&�L16�2
���	 :1�
*	��	9(�
16�2
�<)=*(�A*3C� 70% 

<	ก������).�ก (rumen) 9(�
����0�5��('5(�.�
ก��RCกK�%��:��*)1��:1����	%���9��<>.�ก%��
4�<	 
ก14*.
���%��.�ก��).�ก�*(�<	%����&	(�)�� (4) 8��.�
:/0%�����%��).�ก�*(� cellulose (cellulolytic bacteria)
>6�		.�ก%��3Aก�/2��<	ก������).�ก �	&�9(�
: / 0 %� � �� � ) 1� ก U  %�� .� 0  � . 
 � . � � 3 < 	 ก � �               
�*(� cellulose <	ก������).�ก 2��:ก* Fibrobacter 

succinogenes, Ruminococcus flavefaciens :1� 
R. albus (5, 6, 7, 8) 
6�)��/�����	ก��RCกK���//
%����&	(�)��:1�ก��/	ก��).�ก�*(�9(�����>�.�
	�(�.�ก 
*	<)=*>�(���(&�:1������/�%��/ก�/��//
%����&	(�)��9(�
����0�5��('5(�)�'(.��%��.�1�กKL�
80��
����:1�ก��%6���	01���01C�ก�	.�ก%��
4� BC��
�/*�?��<	%����&	(�)��9(�.��>����	%��(�A*9(�  
>41��� (Microorganism) >6�		.�ก 
*	<)=*>����	
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ก14*.9(�:/0%� ����%�� 2.* <��((กB& �>	 (anaerobic 
bacteria) ��'5(�� (Fungi) :1�8��8�B� (protozoa) (5) 
8���J���<	16�2
���	%��.�)	��%��<	ก��).�ก(�)��
>6��ก�'�%��.�80��
����9(�N	���B11� BC��.� cellulose 
���	(�0����ก(/)1�ก 8���ก�&�*��ก��9(�
���>�2.*

�.��3N1&��(	2B.�.��*(� cellulose 2�� >C����	
)	��%��9(�:/0%�����%��
�.��3).�ก�*(��B11A81
2�� 
(cellulolytic bacteria) %��(�R��(�A*?��<	%����&	
(�)��>���/N&��(/<	ก��).�ก�* (��B11A 81

>	ก��%�� � 2��
��(�)��%�� 
�.��3	6�2�<�� ���	
���8��	��*(2� ��*	 ก��).�ก�*(�>	2�����	ก��29.�	
�	&�
��
�5	 (short-chain fatty acid) 2��:ก* primarily 
acetate, propionate, butyrate :1� amino acids (�	
���	N1N1&�%���*��ก��
�.��3	6�2�<�����8��	�2�� ���	
�� 	  � � / / 	& �  R 	� & % � � 9 ( � >4 1 �� �  ( microbial 
ecosystem) <	��//%����&	(�)��9(�.��	�5	ก14*.
��'5(:/0%�����2��(�ก�R (anaerobic bacteria) ��'5(��
:1�8�� 8�B�   ( 9 )  >�%6 �)	� �%�� <	ก��).�ก�* (�
��*	����ก�	ก�/<	
���ก�������. 8��
�.��3
>6�:	ก��.ก��<�����8��	�9(�(�)��)�'(N1N1&�%��

���0���)�2��0�*�U  (9) ���	�5 0'(  

(1) Cellulolytic bacteria ���	:/0%�����%���/.�ก
%��
4�<	ก������).�ก 8�����	:/0%�����ก14*.%��.�     
ก��N1&��(	2B.� cellulose ��'�(�*(�
1�� cellulose 
�.%�5�(�>�*(� cellobiose 2�����:/0%������	&�%��

6�0�=<	ก14*.	�52��:ก* Ruminococcus albus, R. 

flavefaciens, Bacteroides succinogenes, 

Cillobacterium cellulosolvens �.%�5� 
Clostridium spp. �*��U  

 

(2) Hemicellulolytic bacteria ���	:/0%�����%��.�
0�.
�.��3<	ก���*(� cellulose 2��:1����
�.��3
�*(� hemicellulose 2��(�ก��� �.%�5�:/0%�����        
%��
�.��3�*(� hemicellulose 2��:�*:/0%�����ก14*.	�5
>�2.*
�.��3�*(� cellulose 2�� :/0%������	&�%��

6�0�=<	ก14*.	�52��:ก* Butyrivibrio fibrisolvens, 

Lachnosperia multiparens :1� Bacteroides 

ruminicola ���	��	  
:/0%�����<	ก14*. (1) :1� (2) 9�����	>��/.�ก<	

%����&	(�)��9(�
���%���1�5�����(�)��)��/���	
)1�ก 	(ก>�ก	�5	���(�>>��/:/0%�����<	ก14*.�*��U 
���	�5 

(3) Amylolytic bacteria ���	:/0%�����%��.����	
>6�		.�ก<	%����&	(�)��9(�
���%��2����/(�)��9�	
%��.� amylose (�A*
A� :/0%������	&�%��
6�0�=<	ก14*.	�5
2��:ก* Bacteroides amylophilus, Succinimonas 

amylophilus, Butyrivibrio fibrisolvens, 

Selenomonas ruminantium, Streptococcus 

bovis :1� Bacteroides ruminicola ���	��	  
(4) Acid-utilizing bacteria ���	:/0%�����            

%�� 
 � . � � 3 < �� ก � � �* � �  U  2 ��  : / 0 %� � �� � � 	& � %��         

6�0�=<	ก14*.	�52��:ก* Veillonella gazogenes,              

V. alacalesceus, Propionic Bacterian sp., 
Selemonas ruminantium, Reptostreptococcus 

elsdenii :1� Selemonas lactilytica ���	��	 
     (5) Proteolytic bacteria ���	:/0%�����%��
�.��3<��
ก��(�.&8	���	:)1*��1����	 :/0%������	&�%��
6�0�=<	
ก14*.	�52��:ก* Bacteroides amylophilus, Clostridium 

sporogens :1� Bacillus licheniformis ���	��	 
  



:/0%�����).�ก�*(�<	%����&	(�)��9(�����   
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     (6) Ammonia-producing bacteria  ���	:/0%�����
%��
�.��3
����:(.8.�	��2�� :/0%������	&�%��
6�0�=<	
ก14*.	�52��:ก* Bacteroides ruminicola, Selenomonas 

ruminantivu, Reptostreptococcus eslsdenii :1� 

Butyrivibrio spp. 
(7) Methanogenic bacteria ���	:/0%�����ก14*.%��


�.��3<	ก��
����กf�B.��%	 (methane) :/0%�����
�	&�%�� 
6 �0�=<	ก14* .	�5 2�� :ก*  Methanobacterium 

ruminatium :1� M. formicicum 

(8) Lipolytic bacteria ���	:/0%�����ก14*.%��.�
0�.
�.��3<�� glycerol 2��:�*���2.*%��/���	%��:	*
���*� species <�%��.�0�.
�.��3<	ก���*(� lipid 
2��N1N1&����	 glycerol 

(9) Vitamin-synthesizing bacteria ���	:/0%�����
ก14*.%��.�0�.
�.��3<	ก��
���0���)� vitamin B 
complex 2�� :�*ก��RCกK����2.*%��/���*����	 
species <�%��%6�)	��%��<	ก���*(�
1�� cell wall 
polysaccharides

 

     3������4 1 :
���	&�9(�:/0%�����).�ก�*(�, )	��%��:1�N1N1&�%��2��)1��ก��).�ก�*(� (4) 
Species Function * Products ** 
Fibrobacter succinogenes  C,A F,A,S 
Ruminococcus albus C,X F,A,E,H,C 
Ruminococcus flavefaciens C,X F,A,S,H 
Butyrivibrio fibrisolvens C,X,PR F,A,L,B,E,H,C 
Clostridium lochheadii C,PR F,A,B,E,H,C 
Streptococcus bovis A,S,SS,PR L,A,F 
Ruminobacter amylophilus A,P,PR F,A,S 
Prevotella ruminocola A,X,P,PR F,A,P,S 
Succinimonas amylolytica A,D A,S 
Selenomonas ruminantium A,SS,GU,LU,PR A,L,P,H,C 
Lachnospira multiparus P,PR,A F,A,E,L,H,C 
Succinovibrio dextrinosolvens P,D F,A,L,S 
Methanobrevibacter ruminantium M,HU M 
Methanosarcina barkeri M,HU MC 
Treponema bryantii P.SS F,A,L,S,E 
Megashaera elsdenii SS,LU A,P,B,C,CP,H,C 
Lactobacilli sp. SS L 
Anaerovibrio lipolytica L,GU A,P,S 
Eubacterium ruminantium SS F,A,B,C 
Oxalobacter formigenes O F,C 
Wolinella succinogenes HU S,C 

* C=cellulolytic; X=xylanolytic; A=amylolytic; D=dextrinolytic; P=pectinoiytic; PR=proteolytic;  
L=lipolytic; M=methanogenic; GU=glycerol-utilizing; SS=major soluble sugar fermenter;  
LU=lactate-utilizing; HU=hrdrogen utilizer; O=oxalate-degrading 
** F=formate; A=acetate; E=ethanol; P=propionate; L=lactate; B=butyrate; S=succinate; 
V=valerate; CP=caproate; H=hydrogen; C=carbon dioxide; M=methane
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     Ruminococcus spp. ���	:/0%�����:ก�./ก%��2.*
<�� ((กB& �>	<	ก�� �>�&= ��&/ 8�  .� �A� �* � �ก1. 
(obligatory anaerobic gram positive coccoid 
bacterium) �01'�(	%��2.*2�� (non-motile)  BC���/2��<	 
ก������).�ก, 16�2
� :1� 16�2
���	 9(�
���>6�		
)1���	&� �.%�5�<	.	4K�� Ruminococcus spp. BC��
.�(�A*8��\��.���&?��<	%����&	(�)�� ���	:/0%�����
%��.�
*	
6�0�=�*(ก���*(� cellulose, hemicellulose 
:1� pectin (10) 8��(�R��ก��)1����(	2B.� xylanases, 
cellulases, :1� esterases (11) :1� Ruminococcus 

spp. ���.�0�.
6�0�=�*(
49?��.	4K��:1�
��� (10) 
BC��ก��RCกK��ก���ก�/:/0%�����<	ก14*.	�5%��N*�	.�<	
���
)1���	&� �.%�5�.	4K��  .�%�5�ก��������'5( (7, 8, 10, 12, 13, 14) 
ก��<��&\��x&ก&�&��1Aก8B*�(1&�.(��
 (PCR) (10), ก��<��
&\� competitive polymerase chain reaction (cPCR) (5, 8), 
ก��<���%0	&0 real time polymerase chain reaction 
(RT-PCR) (15), ก��<�� Oligonucleotide probes (7), 
:1��%0	&0 DNA microarray (13) 8��.�ก��RCกK�>�ก
ก���ก;/ ��(�*��>�ก%����&	(�)��8����� (7, 8) :1�
��(�*��(4>>��� (5, 10, 12, 13, 14, 16) 	(ก>�ก	�5���.�
ก��RCกK��ก���ก�/ก��	6� cellulose .�<�����	:)1*�
�1����	 ��'�(���	%���1'(ก<	ก��)��1����	%�:%	
ก��<��:)1*��1����	>�ก:�D�  �	'� (�>�กก��<�� 
cellulose ���	:)1*��1����	%��.���0�3Aก :1�ก��%��.�
��34�&/ (cellulosic materials) (�A*(�*��.�ก.��<)�

�.��3	6�.�<��2�� 8��<��ก��).�ก�*(� cellulose 9(�
:/0%�����<	�R�  Ruminococcus (17) >C�%6�<)�
:/0%�����	�5.�0�.	*�
	<>���	(�*���&�� <	����%R
2%�.�ก��RCกK��ก���ก�/:/0%�����<	%����&	(�)��
9(�����(�A*0*(	9���	�(� BC��(�>���	�����9�(>6�ก��<	

���	ก���9��3C���(�*��:1�N1ก��%/>�กก��RCกK� 
>�กก��RCกK���'�(��>)�:1�>6�:	ก��'5(<	�R� 
Ruminococcus >�ก��(�*��(4>>���9(������1�5�� 
(captive Asian elephant) ���&\��x&ก&�&��1Aก8B*�(1&
�.(��
 (PCR) <	�9�>��)�������<).*:1�16���� 
�/*�
�.��3��>:1�>6�:	ก�	&�9(���'5(:/0%�����
< 	  � R�  Ruminococcus2 ��  5  
 � � �� 	 \4�  2 �� : ก*           
R. bromii, R. albus, R. obeum, R. flavefaciens 

:1� R. callidus ��.16���/ (18) 	(ก>�ก	�5	����/(�ก
*�ก���/��'5(���ก1*�.�0�.:�ก�*��ก�	(�*��.�
	��
6�0�=��)*��1Aก����%�����2.*)�*�	. ((��4	�(�ก*� 
2 �{) :1����2.*.��|�&ก��.ก&	(4>>���9(�:.*ก�/����%��
)�*�	.:1�:1�.��|�&ก��.ก&	(4>>���9(�:.*���� (18) 
BC��:
��<)��);	*��|�&ก��.���ก1*����	ก����&�.��'5(%��
>6����	<	��//%����&	(�)��9(�������'�(%��>��(���/
ก����1���	:�1��|�&ก��.ก��ก&	(�)��9(�1Aก���� 

6�)��/��/��&%��9(���'5(:/0%������*(��B11A81
 
<	%����&	(�)��9(�
���>6��ก hindgut fermenter 
.� � � � � � 	 ก � � RC ก K � �� � � �* 	 < 	 ก � � RC ก K � � �'� (
�����/�%��/��&.�L9(� cellulolytic bacteria �	&�
)1�ก 3 �	&�<	16�2
���	9(�.��:0�� (pony) :1�1� 
(donkey) �/*�<	.��:0��:1�1�<	����%R~�����R
 
.���&.�L9(� R. flavefaciens .�ก%��
4� :1���>�/ 
F. succinogenes �(�1�.���.16���/ 
*	 R. albus 
	�5	�/	�(�.�ก:1��/*�<	��)*��.��:0��:1�1�
	�5	 .�0�.:�ก�*��9(���&.�L:/0%������1;ก	�(� BC��
	*�>�.�>�ก0�.:�ก�*��9(��	&�
��� :1�(�)��%��
2����/ (7) :�*
6�)��/��	&>��<	.��%���(ก2ก8� ����%R
=���4�	 �/*�:/0%�����%���/.�ก<	%����&	(�)��.�� 
0'( F. succinogenes BC��<	��	&>��	�5���:
��<)��);	



:/0%�����).�ก�*(�<	%����&	(�)��9(�����   
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3C�(&%\&�19(�(�)��:1�|�Aก�1�*(ก����1���	:�1�
��&.�L:/0%�����<	%����&	(�)��.�� (5) 	(ก>�ก	�5���
.�ก��RCกK�:/0%�����<	�R� Ruminococcus >�ก
��(�*��(4>>���9(�0	 �/*� R. obeum ���	
��
��	\4�%���/2��<	%4ก��(�*��:1�.���&.�L.�ก%��
4� 

6�)��/ R. bromii :1� R. callidus �/����� 2 
��(�*��>�ก 3 ��(�*�� 
*	 R. albus �/�1;ก	�(�
����� 1 ��(�*�� 
6�)��/ R. flavefaciens 	�5	��>2.*
�/<	��(�*�� (10) 	(ก>�ก	�5�����>�/
����	\4�('�	
��� 2��:ก* R. lutii (12) :1� R. gnavus (13) 2��(�ก���  

6�)��/<	
���('�	 U %��.�ก��RCกK� 2��:ก* ��(�*��
(4>>���>�ก)	A ��>�/ R. bromii, R. albus :1� R. 

obeum ��.16���/ :�*��>2.*�/ R. flavefaciens 
:1� R. callidus �1� (10) ��(�*��(4>>���9(�1&� ��>
�/ R. bromii, R. obeum, R. albus :1� R. 

flavefaciens ��.16���/:�*��>2.*�/ R. callidus (10) 
>�กก��RCกK�<	.�� �/*�<	.��BC��.�ก��).�ก�*(�%��
16�2
���	��*	����ก�/���� .�:/0%�����<	ก14*.9(� 
Ruminococcus spp. (�A*>6�		.�ก��*	ก�	 (7) 8��
���	:/0%�����<	ก14*.%��.�ก���*(� cellulose 9(��'� 
��'�(<)�2��N1N1&�%��
���	6�2�<�����8��	�2���*(2� 
:/0%�����ก14*.	�5>C�.�0�.
6�0�=�*(ก��).�ก�*(�
(�)��9(�������*	����ก�/<	
���ก14*.%��ก&	�'����	
(�)�� 
     
*	��'5(:/0%�����(�ก>6��ก)	C��%��2����/ก��RCกK�
<	����%R2%� 0'( :/0%�����<	�R� Bacillus >�ก
��(�*��9(�(4>>���9(������1�5�� (captive Asian 
elephant) ���&\�ก�������1�5����'5(:1�&\��x&ก&�&��
1A ก 8 B* � ( 1& � . ( � � 
  > � ก ก � � RC ก K � � / * � � /              
��'5( B. cereus 2��<	%4ก�*�(��4:1�%4ก��R BC��
���

ก������).�ก ��*	 80 ก�� .�� ก���*�� .������	ก��
�/��'5(:/0%����� B. subtilis, B. licheniformis,       

B. cereus :1� B. circulans >�กก������(�)��

*	 Rumen 9(�
����0�5��('5(�BC��:/0%�����
����	\4�
%���/	�5	 %6�)	��%��<	ก��
���� Proteolytic enzyme (19) 
	(ก>�ก	�5	ก��RCกK���&.�L9(�:/0%�����<	%����&	
(�)��9(�.�� �/*�:/0%������	&� Gram-positive 
bacilli ���	:/0%�����%���/.�ก%��
4�<	16�2
��1;ก 
ก������(�)�� 16�2
�<)=*:1�16�2
���	 ��.16���/ (20) 
	(ก>�ก	�5�� ��/�����	ก��>6�:	ก��'5 (<	�R� 
Bacillus <	
���(�ก)1���	&� ��*	 B. subtilis,        

B. licheniformis, B. pumilus :1� B. fragilis >�ก
16�2
���	9(�ก���*�� (21) :1�ก��>6�:	ก B. subtilis, 

B. licheniformis, B. pumilus, B. megaterium,     

B. clausii, B. firmus :1� B. cereus group  >�ก
(4>>���2ก* (22, 23)  ���	��	 :/0%�����<	�R� Bacillus 

���	:/0%�����:ก�./ก .��A��*��://:%*� �>�&=2��%�5�

?��%��.�:1�2.*.�((กB&�>	 (facultative anaerobic 
gram positive bacilli bacteria) .�0�.
�.��3
����

�(��2�� (endospore forming) :1�.�04L
./��&<	
ก��%6�<)��ก&� hemolysis /	 blood agar BC��<	
��>>4/�	��'5(<	�R� Bacillus .�
.��&ก%�5�
&5	 60 
��
��	\4� ��'5( Bacillus spp. 
�.��3�/2��<	
&��:�1�(. (24) 
:1�%����&	(�)��9(�.�� (25) �.3C�
����0�5��('5(� 
(ruminant) 8��.�/%/�%
6�0�=<	ก���*(���'�(<)�2��

��(�)��>6��ก8����	 (protein degradation) (19) 
	(ก>�ก	�5.�ก��0�	�/���8��	�9(� Bacillus spp. 
���	ก��	6�.�<�����	 probiotics ��'�(��&�.���
&%\&?��
ก��N1&�:1��D(�ก�	ก���ก&�8�0<	%����&	(�)��9(�

4ก� (26) .�� (25) ก���*�� (21) :1�)	A (27) :1� Bacillus spp.  
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/���	&�������	
��)�49(�8�0(�)�����	�&K<	0	(�ก
��� (28) ก��RCกK��ก���ก�/ Bacillus spp. %��N*�	.� .�%�5�
&\� ������'5(:1�%�
(/04L
./��&%�����0.�  (29 ) 
ก��RCกK�%��(LA��&%�� 8��ก��<��&\��x&ก&�&��1Aก8B*
�(1&�.(��
 (polymerase chain reaction: PCR) (30, 31) 
ก��<���%0	&0 multiplex real-time PCR (32)��*	 ก��
��>>6�:	ก Bacillus spp. >�ก Cheonggukjang 8��
<��&\� PCR BC��<�� B. subtilis species specific primer 
%��
�.��3:�ก  B. subtilis ((ก>�ก B. licheniformis 
:1� B. amyloliquefaciens     2�� (33) (�ก%�5����.�ก��
>6�:	ก B. cereus group >�ก(�)��%��18��&\� 
PCR BC���1'(ก<�� primers %��2����/ก��((ก://>�ก 
groEL gene %��>6������*(��'5( B. cereus (30) 
     ���%��2��	6��
	(:1�9�����	 �/*�.�:/0%�����2��
(�ก�R)�'(:/0%�����).�ก�*(�(�A*%��16�2
���	9(�����.�
)	��%���*��U ��*	����ก�/<	.��BC��.���//ก��).�ก�*(�
��*	 ����ก�	 .�:/0%� ����<	�R�  Ruminococcus, 

Fibrobacter, Clostridium ���	:/0%�����)1�ก<	16�
2
���	 8�����	:/0%�����<	ก14*.%��.�ก���*(� cell wall 
9(�(�)��>6��ก�'� ��'�(<)�2��N1N1&�%��
���	6�2�<��
���8��	�2���*(2� :1�	(ก>�ก	�5	>�กก��RCกK�
�ก���ก�/ Proteolytic bacteria <	�R� Bacillus �/*�

�(��9(� Bacillus subtilis :1� Bacillus cereus 

�.��3<�����	 probiotics <	.��2��(�ก��� (25) ���	�5	
:/0%�����ก14*.	�5>C�.�0�.
6�0�=�*(ก��).�ก�*(�
(�)��9(�������*	����ก�/<	
���ก14*.%��ก&	�'����	
(�)�� :�*�	'�(�>�กก��RCกK�:/0%�����<	ก14*.%��*�	�5
���2.*.������	ก��RCกK�<	����)�'(.������:0*ก��
�����	ก���/8�0>�ก:/0%�����<	%����&	(�)�� 

�%*�	�5	 ���	�5	ก��RCกK���'�(<)��9��<>3C���//	&�R	�
9(�:/0%�����).�ก�*(�<	%����&	(�)��9(�����>�

�.��3	6�2�<�����	9�(.A1�/'5(���	<	%��01&	&ก :1�
ก��RCกK��ก���ก�/0�.
6�0�=9(���'5(<	��//
%����&	(�)��9(������*(2�2��  
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�����<).*: 
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������ ก14*.&��

� � � � 1�5 � � � �� 	 � �'� ( 	  0 L � 
� �  : � % � R � 
 � �� 
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